Radical intermediates in the oxidation of octaethylheme to octaethylverdoheme.
Iron(III) oxyoctaethylporphyrin was isolated and purified as a dimer. The addition of tosylmethyl isocyanide to a solution of the dimer produced a monomer species, which was isolated and identified as bis(tosylmethyl isocyanide)iron(II) 5-oxyoctaethylporphyrin pi-neutral radical. The product of dissociation of the dimer by imidazole was bis(imidazole)iron(III) 5-oxyoctaethylporphyrin. The spectral properties of the product of dissociation of the dimer by pyridine and published data on bis(pyridine)oxymesoheme and bis(pyridine)oxyprotoheme were consistent with its identification as bis(pyridine)iron(II) 5-oxyoctaethylporphyrin pi-neutral radical. When this product was exposed to oxygen, a weak radical signal appeared in its electron spin resonance spectrum, which was attributed to the displacement of one of its pyridine ligands by O2 to form (pyridine)(dioxygen)iron(II) 5-oxyoctaethylporphyrin pi-neutral radical. The pyridine oxygen radical converted spontaneously to octaethylverdohemochrome, which was purified and identified as bis-(tosylmethyl isocyanide)iron(II) octaethylverdohemochrome hydroxide. The yield of verdohemochrome from iron oxyporphyrin was increased by the addition of phenylhydrazine or ascorbate. A scheme for the oxidation of iron(III) oxyporphyrin to iron(II) verdoheme by O2 that proposes a mechanism for the expulsion of CO and the replacement of a methene bridge of the porphyrin ring by an oxa bridge is presented.